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SECTION A

INTRODUCTION / SUMMARY
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INTRODUCTION:

This Drainage Study is for the West Lilac Farms Tentative Map (TM 5276). The project
site encompasses approximately 93 acres located westerly of Interstate 15 (I-15) and southerly of
West Lilac Road between Via Ararat Drive and Aqueduct Road in the Community of Bonsall,
County of San Diego. See the Vicinity Map attached. Land use for the 28-lot subdivision is rural-
residential with a minimum lot size of 2.0 acres.

Existing Conditions:

In its existing condition, the site is characterized by rolling hills. Approximately 80
percent is primarily land uses of irrigated citrus and avocado groves with occasional orchard
weeds. Several existing homes and grove areas surround the project. The two main roads, Via
Ararat Drive and Aqueduct Road, parallel the westerly and easterly project boundaries,
respectively.

Via Ararat Drive in its existing condition is approximately 20 feet wide. The surface of
the road is paved with AC and is located on the easterly side of a 40-foot private road easement.
In the proposed condition the road will be widened to 24-foot paved with 2-foot DG shoulder
along the westerly edge of the road. The existing cross slopes of the road will be maintained.

Aqueduct Road in its existing condition is approximately 20 feet wide and is paved in the
northerly section and DG in the southerly section. In the proposed condition the road will be
widened to 24-foot paved with 2-foot DG shoulders along both sides of the road. The existing
cross slopes of the road will also be maintained.

Proposed Conditions:

In the proposed condition, the site will retain its rolling hill character by aligning the road
with the contour of the land and grading individual pads for each lot (i.e. no mass/contiguous
grading). The total disturbed area on-site due to the proposed building pads, driveways, roads
and leach field areas is 34.3 acres in size. The total disturbed area off-site due to the proposed
roads is 1.9 acres.

Multiple access points are provided on-site through the use of cul-de-sacs, thereby
reducing the lengths of the streets. On-site streets and off-site roads are designed to meet the
County of San Diego’s minimum width criteria. The streets will have a paved width of 30-feet
on a 34-feet graded width.

To the maximum extent practicable, the project is designed to drain impervious areas to
the landscaped areas to promote pollutant removal and to reduce the intensity of the runoff prior
to discharging thereby minimizing the directly connected impervious areas. The proposed single-
family residences will also be setback from the impervious streets to provide opportunities to
drain rooftops into landscaped areas.

Culverts are proposed for short reaches as road under-crossings and for the extension of

existing pipes crossing Via Ararat Drive and Aqueduct Road. Rip rap energy dissipators will be
located at all proposed outfalls of storm drain facilities to reduce runoff velocities.
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Storm drain facilities and landscaping will not be located within proposed biological open
space areas. The open space areas are to remain in the natural condition.

Stormwater:

Stormwater runoff from the north-half (approximately) of the project site drains in a
northwesterly direction. Storm runoff from this portion of the site is collected in a well-defined,
maturely vegetated swale off-site. The swale flows northwesterly approximately 1.5 miles to its
confluence with the San Luis Rey River.

Stormwater runoff from the south-half (approximately) of the project site drains in a
southwesterly direction. Storm runoff from this portion of the site is collected in a well-defined
swale which flows southwesterly through the lower portion of the site. The swale continues off
site to its confluence with Moosa Canyon approximately 1.5 miles southwesterly of the project
boundary.

Moosa Canyon ultimately discharges to the San Luis Rey River approximately 2.5 miles
westerly of the project boundary.

The 100-year floodplains limits of the San Luis Rey River and Moosa Canyon have been
determined and are shown on the County of San Diego’s floodplain maps. This project is not
encumbered by the San Luis Rey River or Moosa Canyon floodplains.

The proposed project will not significantly alter the onsite or off-site drainage patterns
and will not divert storm runoff from its ultimate receiving waters.

Appropriate BMPs will be utilized as soon as cuts or embankments, both on- and off-site,
are completed, all slopes will be stabilized with a hydro-mulch mixture, or an equivalent
protection measure to promote erosion and sediment control.

SUMMARY::

All hydrology calculations herein will be performed by using the Rational Method and
follow procedures from the San Diego County Hydrology Manual (2003) for a 100-year storm.

The only disturbance of land on-site will be done on the streets and residential pads.
Therefore, a significant portion of the existing orchards and vegetation will remain. Since the
off-site access roads will be widened approximately 2 to 4 feet to meet the County of San
Diego’s minimum width, the disturbance is also minimal. Since the total disturbed area (stated
above) is less than 50 acres, hydro-modification analysis is not required.

Roof drains on all homes to be constructed will deposit into landscaped areas and the
runoff will be required to flow overland through the landscaping prior to entering the swales.
Recognizing that pollutants from all onsite runoff from the lots will have been adequately filtered
through the landscape and the natural swales, potential pollutants will be minimal. In addition,
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THIS DOES NOT CONSTITUTE APPROVAL OR
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SECTION B

ON-SITE HYDROLOGY
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ON-SITE

This portion of the drainage covers on-site hydrology for the existing and proposed
conditions. The Preliminary Grading Plan (sheets 1 & 2 of 4) is attached. The methodology used
to prepare this portion of the study is presented followed by hydrology calculations for the
existing and proposed conditions.

Looking north along an existing dirt/asphalt road near the southeast corner of the
southwestern portion of the project. The project is located on the left hand side of the road and in
the background in the upper right hand corner.
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METHODOLOGY

The methododology we utilized to calculate the peak rates of runoff for this project was
based upon the Rational Method (RM) described in the County of San Diego’s Hydrology
Manual dated June 2003 (Manual) for a 100-year storm event. The RM is formula used to
determine the maximum runoff rate from a given rainfall event. The RM formula estimates the
peak rate of runoff at any location in a watershed as a function of the drainage area (A), runoff
coefficient (C), and rainfall intensity (1) for a duration equal to the time of concentration (Tc).
The RM formula is expressed as follows and the calculations are shown below:

Q=CI1A, where:
Q = peak discharge, in cubic feet per second (cfs)
C = runoff coefficient, Ratio of the runoff to the total rainfall (no units)

I = average rainfall intensity for a duration equal to the Tc for the area, in inches per hour
(Note: If the computed Tc is less than 5 minutes, 5 minutes was used for computing the
peak discharge, Q)

A = drainage area contributing to the design location, in acres
Runoff Coefficient:

Runoff coefficients (C) are based on land use and soil type. Runoff coefficient values
given by Table 3-1 of the Manual are categorized by land use and soil type. Soil Types can be
gathered from the Soil Type Map in the Manual or the County’s Hydrologic Soils Group Map.

Existing Condition:

The runoff coefficient selected for the existing condition was reflective of the agricultural
development of the land as shown on Drainage Map No.1 — Existing Conditions, and soil types
B, C, and D as shown on the County’s Hydrologic Soils Group Map (attached). See also
photographs attached.

Table 3-1 does not have a specific runoff coefficient titled “Agricultural”. Therefore, the
runoff coefficient was calculated based upon the percentage of impervious area using the
formula in Section 3.1.2 “Runoff Coefficient” of the Manual as follows:

C =0.90 x (% impervious) + Cp x (1 - % impervious)

Where: Cp= Pervious Coefficient Runoff Value for the soil type (shown in Table 3-1 as
Undisturbed Natural Terrain/Permanent Open Space, 0% Impervious).

The existing condition is definitely not undisturbed or natural. Therefore, the runoff
coefficient for the existing condition is quite conservative as it relates to comparing existing
condition peak runoff to proposed condition peak runoff, i.e. the true existing condition peak
runoff will most likely be higher than calculated herein.
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Proposed Condition:

The runoff coefficient for the proposed condition was calculated the same way as the
existing condition. Typical proposed impervious areas for the basins are roads, driveways, roofs,
walkways, patios, etc.

Typical impervious areas for the building pad are tabulated below:

Area Area
All Basins |Type of Surface (typical) Range Selected
(SF) (SF)
Roofs 3,000 - 7,000| 5,000
Impervious |Driveway 2,400 - 3,000 2,700
Areas |Walkway/Patio 1,500 - 2,500] 2,000
Miscellaneous Hardscape (Extra) 1,500 -2,500| 2,000
Total Impervious Area per Building Pad =|| 11,700

The runoff coefficient for Basin 2 (as an example) is calculated below:

. Area Area Area . o
Basin 2 E,;Aarself:l] Soil Soil Soil Cp Ifacc)jfs ;_felgg;:l ImpAe;(\a/:us Imper/f/ious c
Type B| Type C| Type D
Existing 16.8 0 5.9 10.9 |0.33] 0.5 800 18650 0.025 0.35
Proposed | 16.8 0 5.9 109 |0.33|] 3 60 36900 0.050 0.36

Areas of Soil Types per Basin from Drainage Map No. 1 & 2

Cp is weighted per the Soil Types and areas

Impervious area per Pad is 11,700 SF (see discussion above)
Road width is 16 feet wide for existing and 30 feet wide for proposed

Time of Concentration:

The Time of Concentration (Tc) is defined by the Manual as the time required for runoff
to flow from the most remote part of the drainage area to the point of interest. The Tc is
composed of two parts: initial time of concentration (Ti) and travel time (Tt). The Ti is the time
required for runoff to travel across the surface of the most remote subarea in the study, or “initial
subarea.” The Tt is the time required for the runoff to flow in a watercourse (e.g., swale, channel,
gutter, pipe) or series of watercourses from the initial subarea to the concentration point. For the
RM, the Tc at any point within the drainage area is given by:

Tc=Ti+Tt

Existing Condition:

The initial time of concentration for the existing condition is reflective of the hills and
ridge lines which have a relatively steep area near the drainage divides. The initial times of
concentration used for the existing condition were based upon the land being in an
undisturbed/natural condition even though the existing condition is definitely not undisturbed or
natural. Therefore, the initial times of concentration are conservative. The travel time is
reflective of the change in elevation and the length of the flow path between the position at the
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end of the initial subarea, determined by its maximum length according to Table 3-2 of the
Manual, and the concentration point as shown on the Drainage Map No.1.

Proposed Condition:

The initial time of concentration for the proposed condition incorporates the pad area as
the initial subarea because on each basin a building pad is located at the most remote location in
the basin. The land use type is interrelated to a Low Density Residential — 1 dwelling unit per
acre or less (LDR 1). However, the actual land use density for this project is 28 dwelling units
per 93 acres or 0.3 dwelling units per acre. Therefore, the initial time is conservative for the
proposed condition because the proposed density is actually less than the density of that on Table
3-2. The travel time is reflective of the change in elevation and the length of the flow path from
the most remote building pad to the basin outlet or concentration point as shown on the Drainage
Map No.1.

Rainfall Intensity:

The rainfall intensity (I) is the rainfall in inches per hour (in/hr) for a duration equal to
the Tc for a selected storm frequency. Once a particular storm frequency has been selected for
design and a Tccalculated for the drainage area, the rainfall intensity can be determined from the
Intensity-Duration Design Chart (Figure 3-1). The 6-hour storm rainfall amount (Ps) and the 24-
hour storm rainfall amount (P24) for the selected storm frequency are also needed for calculation
of I. Ps and P24 can be read from the isopluvial maps provided in Appendix B of the Manual. An
Intensity-Duration Design Chart applicable to all areas within San Diego County is provided as
Figure 3-1. Intensity can be calculated using the following equation:

| =7.44 Pg D%

where:
Ps = adjusted 6-hour storm rainfall amount
D = duration in minutes (use Tc)

Example Calculations (Rational Method):

Basin 2 COZL;E(?iZnt Time of Concentration Intensity | Area D|sczg§1rge
C Ti(min) | Tt(min) | Tc (min) | (in/hr) (acres) (cfs)

Existing 0.35 6.9 4.28 11.2 5.5 16.8 32.0

Proposed 0.36 11.5 3.9 15.4 4.5 16.8 27.1

Assumptions/Conditions:

BaseduponQ=C 1A

Runoff Coefficient per Table 3-1 for Low Density Residential, 1.0 dwelling units per acre or less, Soil Type "D"

Ti per Table 3-2 for Low Density Residential, 1.0 dwelling units per acre or less at 10% for existing and 1% for proposed
Tt per equation on Figure 3-4, Existing: E = 123 feet, L = 1170 feet, Proposed: E = 98 feet, L = 990 feet

Intensity per equation on Figure 3-2 where P6 = 3.5 inches

Area per Drainage Map No. 1 & 2
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Conclusions/Recommendations:

As a result, the peak rate of runoff in the proposed condition is less than the existing
condition. This is the case for all basins even though the runoff coefficient in the proposed
condition increased. The increase in the time of concentration in the proposed condition more
than compensates for the increased runoff coefficient due to the proposed development.

In analyzing the existing condition versus the proposed condition, the assumption is the
runoff coefficient for all undeveloped areas (those not covered by pads, driveways or roads) will
be the same in the existing and proposed condition. This is based upon the valid assumption that
a significant number of buyers will sustain the remaining trees. On the balance of the lots where
trees will be removed, the assumption is that the area will be re-landscaped to a runoff
coefficient equal to or less than the existing runoff coefficient.

Page 18



AD
WeST LAC RO

ONSITE DRAINAGE MAP
(EXISTING CONDITION)

)
2
2
B
2
o

CONCENTRATION POINTS
: S - -
' S~ CSeeccawe
~ v s AN - -
(IS P \ ! SS o BASIN BOUNDARY (TYP.)
N e
\ ’ \ ! * = N\
? \ P ’ f \ \ /
\, s :,' \\ s T R K "
f BasiNa ) BASING P BASIN 6
36AC ! 5.4 AC ’ ~ 44.4 AC
] ~
\ | " ~ _
) ~ - -~
\ Vi / " - \
! Y] SUBDIVISION BOUNDARY !
/
~ ! / 4 g |
¢ S - kl: (] ]
w p) - s Nee - n / ]
= ’ s ~!
\
E ’ ’ \ 2 r \
= ’ \ 4 ]
N - - BASIN 3B
g .’ Sea _——-—" "“-;/'r V' 49ac |!
Etf ,‘ . - . : * " !
< Le== SUBDIVISION BOUNDARY - - :/-/’ - ! \‘ \ :
S ’ g - ,t » 4 \
'I / V2 \ » L4 \‘ \' 0
) \ | BASIN3A *l
. / U \ / BasiN2 5.8 AC '
’ ! \ 16.8 AC \\ N \
/ ] \ \”'
’ /\FLOW PATH ] \\ / _. > ~ '
BASIN 1 (TYP) / % P - e a--
71.3 AC 1 [ \\ L’ - g
\ e " Vima=="" €
\
-
“ / ,' CONCENTRATION POINT <
=}
/
\ / ; s
\ , <]
\ ~ , <
\ Ve ” s
\ PR
] / .
4 ’
/
/ / ’
] , s
! ’

D

\ CONCENTRATION POINT

Page 19

NOTE: BASIN BOUNDARIES
SHOWN HEREON WHERE
DETERMINED BY USING THE
COUNTY'S TOPO MAPS DATED
APRIL 15, 1983 AND WERE
VERIFIED IN THE FIELD
FEBRUARY 2007.

0

100 200 300 400

ey wemmm Feet

CONCENTRATION POINT

DRAINAGE
MAP NO. 1



ONSITE DRAINAGE MAP
(PROPOSED CONDITION)

ROAD
LILAC 2
WEST CY
=
()
%
3
?
%
CONCENTRATION POINTS
NOTE: BASIN BOUNDARIES
- - - SHOWN HEREON WERE
/ /\ ~ - - DETERMINED BY USING THE
’ ~ - eamean e e - COUNTY'S TOPO MAPS DATED
- - APRIL 15, 1983 AND WERE
s R 7 VERIFIED IN THE FIELD
, FEBRUARY 2007.
[N (4 \
r'd
\ /v ! \
4
\ I}
t {7 , 0 100 200 300 400
v 7
| BASIN4 BASINS 44.4 AC

- ™

VIA ARARAT DRIVE

-
rd
ya
\
]
/ BASIN 3A ' ‘l
BASIN 2 \ 58AC |
/ 16.8 AC \ '
\ Ye AN
FLOW PATH / o \ ,\
(TYP) \ .- T, -~ a CONCENTRATION POINT
l’ S ~ / - = < - g
BASIN 1 / -——- ©
71.3 AC P 5
p CONCENTRATION POINT S
=
! s
’ g
4 <
'
rd
L d
-
-
Cd
Cd
4
/
4
'd
CONCENTRATION POINT
DRAINAGE

MAP NO. 2

Page 20



Summary of Input Data and Rational Method Calculations for TM 5276 RPL3

Existing Condition:

Basin Runoff Coefficent Time of Concentration Intensity Area Discharge
Area Soil | Area Soil | Area Soil Length of |Imper-vious| % Imper- - . Up-stream |Down-stream
Type "B" | Type"C" | Type"D" Cp # of Pads Road Area vious ¢ Element Initial Slope Ti Elevation Elevation Length i e ! A Quo0
(acres) (acres) (acres) (ft) (acres) (DU/Acre) (%) (min) (ft) (ft) (ft) (min) (min) (in/hr) (acres) (cfs)
1 29.8 7.0 34.5 0.30 6.0 1600 2.1 0.029 0.32 Natural 10 6.9 819 697.5 2320 9.5 16.4 4.3 71.3 98.0
2 0.0 5.9 10.9 0.33 0.5 800 0.4 0.025 0.35 Natural 10 6.9 870 747 1170 4.3 11.2 55 16.8 32.0
3A 0.0 5.8 0.0 0.30 1.5 400 0.5 0.095 0.36 Natural 10 6.9 879 802 700 2.8 9.7 6.0 5.8 12.4
3B 1.7 3.2 0.0 0.28 0.0 250 0.1 0.019 0.29 Natural 10 6.9 883 801 900 3.7 10.6 5.7 4.9 8.2
4 0.3 3.3 0.0 0.30 0.0 800 0.3 0.082 0.35 Natural 10 6.9 808 682 700 2.3 9.2 6.2 3.6 7.7
5 0.0 4.1 13 0.31 0.0 0 0.0 0.000 0.31 Natural 10 6.9 807 681 880 3.1 10.0 5.9 54 10.0
6 0.1 30.6 13.7 0.32 6.0 1500 2.2 0.049 0.34 Natural 10 6.9 895 653 1930 5.9 12.8 5.0 44.4 76.8
Proposed Condition:
Basin Runoff Coefficent Time of Concentration Intensity Area Discharge
Area Soil | Area Soil | Area Soil Cp Length of |Imper-vious| % Imper- . . Up-stream |Down-stream
. . - . Tt
Type"B" | Type"C" | Type'D" | weighted # of Pads Road Area vious c Element Initial Slope T Elevation | Elevation Length ! Te ! A Qoo
(acres) (acres) (acres) (ft) (acres) (DU/Acre) (%) (min) (ft) (ft) (ft) (min) (min) (in/hr) (acres) (cfs)
1 29.8 7.0 34.5 0.30 13.75 3620 6.2 0.087 0.36 LDR-1 1 11.5 813 697.5 2250 9.3 20.8 3.7 71.3 93.0
2 0.0 5.9 10.9 0.33 3 60 0.8 0.050 0.36 LDR-1 1 115 845 747 990 3.9 154 45 16.8 27.1
3A 0.0 5.8 0.0 0.30 0.5 175 0.3 0.044 0.33 LDR-1 1 11.5 883 802 650 2.6 14.1 4.7 5.8 9.0
3B 17 3.2 0.0 0.28 1.25 340 0.6 0.116 0.35 LDR-1 1 115 883 801 920 3.8 15.3 45 4.9 7.8
4 0.3 3.3 0.0 0.30 1 0 0.3 0.075 0.34 LDR-1 1 11.5 795 682 650 2.2 13.7 4.8 3.6 5.9
5 0.0 4.1 13 0.31 2 230 0.7 0.129 0.39 LDR-1 1 115 780 681 750 2.8 14.3 4.7 54 9.8
6 0.1 30.6 13.7 0.32 6.5 2040 3.2 0.071 0.36 LDR-1 1 11.5 883 653 1960 6.1 17.6 4.1 44.4 64.9
where,
Q=C*I*A Tc=Ti+Tt
C =0.9 x (% Impervious ) + Cp x (1 - % Impervious ) Ti= values per Table 3-2 (attached) Only one quarter the length of Aquaduct Road for Basin #B was counted as impervious since it is a dirt road
Cr values per Table 3-1 (attached) Tt= values per formula on Figure 3-4 and 3-6 (attached)
Soil Type Areas per Soil Type Map Elevations, Lengths and Drainage Systems per Drainage Maps
Impervious area per pad = 11,700 ft* Intensity per Formula on Figure 3-1 (attached)
Road width = 12' (existing), 30" (proposed) P6 = 3.5 in 100-year per isopluvial charts (attached)
A = Basin areas per Drainage Map 1 & 2 (attached) # of Pads used in the existing were based upon equivelent values per the proposed condition
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Lat: 33°18’
Long: 117°10°

P6=35in

Lat: 33°18’
Long: 117°10’

P24 =6.0in
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A\
\\J
Soil Type =
B,C,D
San Diego County Hydrology Manual Section: 3
Date: June 2003 Page: 6 of 26
Table 3-1
RUNOFF COEFFICIENTS FOR URBAN AREAS
Land Use Runoff Coefficient “C”
Soil Type
NRCS Elements County Elements % IMPER. A B (& D

Undisturbed Natural Terrain (Natural) Permanent Open Space 0* 0.20 0.25 0.30 0.35
Low Density Residential (LDR) Residential, 1.0 DU/A or less 10 0.27 0.32 0.36 041
Low Density Residential (LDR) Residential, 2.0 DU/A or less 20 0.34 0.38 0.42 0.46
Low Density Residential (LDR) Residential, 2.9 DU/A or less 25 0.38 0.41 0.45 0.49
Medium Density Residential (MDR) Residential, 4.3 DU/A or less 30 041 0.45 0.48 0.52
Medium Density Residential (MDR) Residential, 7.3 DU/A or less 40 0.48 0.51 0.54 0.57
Medium Density Residential (MDR) Residential, 10.9 DU/A or less 45 0.52 0.54 0.57 0.60
Medium Density Residential (MDR) Residential, 14.5 DU/A or less 50 0.55 0.58 0.60 0.63
High Density Residential (HDR) Residential, 24.0 DU/A or less 65 0.66 0.67 0.69 0.71
High Density Residential (HDR) Residential, 43.0 DU/A or less 80 0.76 0.77 0.78 0.79
Commercial/Industrial (N. Com) Neighborhood Commercial 80 0.76 0.77 0.78 0.79
Commercial/Industrial (G. Com) General Commercial 85 0.80 0.80 0.81 0.82
Commercial/Industrial (O.P. Com) Office Professional/Commercial 90 0.83 0.84 0.84 0.85
Commercial/Industrial (Limited 1.) Limited Industrial 90 0.83 0.84 0.84 0.85
Commercial/Industrial (General [.) General Industrial 95 0.87 0.87 0.87 0.87

*The values associated with 0% impervious may be used for direct calculation of the runoff coefficient as described in Section 3.1.2 (representing the pervious runoff
coefficient, Cp, for the soil type), or for areas that will remain undisturbed in perpetuity. Justification must be given that the area will remain natural forever (e.g., the area
is located in Cleveland National Forest).

DU/A = dwelling units per acre

NRCS = National Resources Conservation Service
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Table 3-2

MAXIMUM OVERLAND FLOW LENGTH (Lwm)

& INITIAL TIME OF CONCENTRATION (T;)
Element* | DU/ 5% 1% 2% 3% 5% 10%
Acre | Tm | T Ly | T Lm | Ti Lm | T Lm | T J[Lm [T

Natural 50 ] 13.2 70 | 12.5 851109 | 100 | 10.3 | 100 | 8.7|]| 100 | 6.9
LDR 1 50| 12.2 70 | 11.5 85| 10.0 | 100 951 100| 80| 100 | 6.4
LDR 2 50| 11.3] 70 10.5 85 9.2 | 100 88| 100 74| 100 | 5.8
LDR 2.9 50| 10.7 70| 10.0 85 8.8 95 81| 100| 7.0]| 100 | 5.6
MDR 4.3 50| 10.2 70 9.6 80 8.1 95 7.8 100 | 6.7 | 100 | 5.3
MDR 7.3 50 92| 65 8.4 | 80 7.4 95 7.0 100 | 6.0| 100 | 4.8
MDR 10.9 50 8.7| 65 7.9 | 80 6.9 90 6.4| 100 | 5.7 | 100 | 4.5
MDR 14.5 50 82| 65 7.4 | 80 6.5 90 6.0 100 54| 100 | 4.3
HDR 24 50 6.7 65 6.1 75 5.1 90 4.9 95| 4.3 | 100 | 3.5
HDR 43 50 53 65 4.7 75 4.0 85 3.8 95| 3.4 | 100 | 2.7
N. Com 50 53 60 4.5 75 4.0 85 3.8 95| 34| 100 | 2.7
G. Com 50 4.7 60 4.1 TS 3.6 85 3.4 90 | 2.9 | 100 | 2.4
O.P./Com 50 4.2 60 Sl 70 3.1 80 2.9 90 | 2.6 | 100 | 2.2
Limited 1. 50 4.2 60 3.7 70 3.1 80 2.9 90| 2.6 | 100 | 2.2
General 1. 50 3.7 60 3.2 70 2.7 80 2.6 90 | 2.3 |1 100| 1.9

*See Table 3-1 for more detailed description
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HYDROLOGIC SOIL GROUPS
Runoff Potential
Sheet No: 12
Sheet Name: Bonsall

Page 26



00§ =.1 :37VIS

'l 'ON dVIN dNOAD ST110S JI90TOHAAH S.ALNNOD

———

005

0

05¢  .00S

A\ VA
|

JHL NOYd AININYALIA FHIM SARIVANNOL IdAL TI0S

‘310N

A%

SIS = Wi
AR A
Wer L X el & 2 XXX IN
over { sl 4302020000 o % N J
e R AN ISR SRR
R R RIS
V&o%000000000000ooo%%%%%%o«%o&&o“
I R R IR
ARSI SEEK K s SSSIRAGGF.
KRN e
SRS Ko
"""“ f ‘/ -N,\z_we.m
KL \ Yo%
9% L, 4

¢
4

AdvaNnog ZO_w_>_n_me|\

NOILIANOD ONILSIX3
dVIN S.110S

a

0

g

ddALTI0S TTOGINAS
:AN3O31

Page 27



gz obpd

SOIL'S MAP
PROPOSED CONDITION

SUBDIVISION BOUNDARY

LEGEND:
SYMBOL SOIL TYPE Srow
KL
X
; N
[ XXXX AR %
: DN
D \ RS RKK
T asiN 6 2 KX XL
(204G 12070 6260 (o200 %0 %0 %% rwrwzs
B g WSS S

e =

5030 [0S cowrnsorazem=s ez o% Yol
s e I R A
N ‘ % , g ‘, L

:::“1' 011050 g 9002 LS
X < P D %
/ S el e R o
S~ PN STz N VTS el
’ ' ; Sy
Y

X % ’ QY
HETE AN 5
4 ?\
) € BAS
A“\\\ng 71.3 AC
»
<3
4
&

N ‘\‘\\ /‘/\_
W,’ﬁ\“\\v ) / s DRAINAGE BASIN BOUNDARY (TYP)
@ \\\\

ENSAL
! L
S “\\§'2/ /
A%\\s:\\\\\g}j g SOIL TYPE BOUNDARY (TYP)
500' 250' 0 500"
NOTE: |

3 )\ 7 \
S\ S
SOIL TYPE BOUNDARIES WERE DETERMINED FROM THE SCALE: 1"= 500"

COUNTY'S HYDROLOGIC SOILS GROUP MAP NO. 12,




SECTION C

OFF-SITE HYDROLOGY
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INTRODUCTION

This portion of the drainage study is for the offsite improvements of Tentative
Map, TM 5276. It focuses on the existing and proposed improvements of

Aqueduct Road and Via Ararat Drive.

In the existing condition, Aqueduct Road runs along the easterly side of TM 5276
northerly to West Lilac Road. The road is approximately 20 feet wide and is
paved in the northerly section and DG in the southerly section. In the proposed
condition the road will be widened to 24-foot paved with 2-foot DG shoulders
along both sides of the road. The existing cross slopes of the road will be

maintained.

In the existing condition, Via Ararat Drive is approximately 20 feet wide. The
surface of the road is paved with AC and is located on the easterly side of a 40-
foot private road easement. In the proposed condition the road will be widened to
24-foot paved with 2-foot DG shoulder along the westerly edge of the road. The

existing cross slopes of the road will be maintained.

In conclusion, there will be a slight increase in flowrate due to the widening of the
existing roads. Since the project is not proposing new roads, the existing
drainage patterns of the area will not be altered. Therefore, the proposed
widening of the roads will not cause erosion to the existing swales. Finally, since
the existing drainage patterns will stay the same, there will be no people or
structures in risk of loss, injury or death resulting from flooding.
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Summary of Input Data and Rational Method Calculations for TM 5276 RPL3

Existing Condition:

. Runoff . . , Intensity | Velocity (At % . %
Basin Area . Drainage System Time of Concentration . Discharge
Coefficent ge >y (100-yr) | Concentration| Increase 91 Increase
Initial . Upstream [Downstream Point)
# A C Element Ti . . Length Tt Tt Tc | \Y/
Slope Elevation | Elevation 9 ! 2 V100 100 Quoo Quoo
(acres) (DU/Acre) (%) (min) (ft) (ft) (ft) (min) (min) (min) (in/hr) (ft/s) (cfs)
7 2.9 0.32 Pad, Street Flow, 12" RCP, LDR-1 1 115 815 733 540 2.0 0.0 135 4.8 5.4 - 4.5 -
Natural Swale
8 0.7 0.32 Pad, Street Flow, 12" RCP, LDR-1 1 115 815 732 500 19 0.0 13.4 4.9 1.4 - 1.1 -
Natural Swale
Pad, Street Flow, AC Driveway,
VIA 9 1.6 0.32 Natural Swale LDR-1 1 11.5 815 722 570 2.1 0.0 13.6 4.8 3.8 - 25 -
ARARAT 10 1.0 0.33 Agriculture, Pad, 12" HDPE, LDR-1 10 6.4 767 698 500 2.0 0.0 8.4 6.6 2.8 - 2.2 -
DRIVE Natural Swale
Pad, Sheet Flow, Street Flow,
11 14.4 0.336 AC Spillway, Natural Swale LDR-1 1 11.5 815 705 800 2.9 1.8 16.2 4.3 6.1 - 20.9 -
12 0.2 0.36 Agriculture, Street Flow LDR-1 10 6.4 693 683 50 0.3 0.5 7.2 7.3 3.8 - 0.5 -
Pad, Street Flow, 12" HDPE,
13 0.8 0.36 Natural Swale LDR-1 3 9.5 750 685 620 2.6 0.0 12.1 5.2 1.9 - 1.5 -
14 0.47 0.36 Agriculture, Street Flow LDR-1 8 6.4 873 860 190 1.2 0.0 7.6 7.0 3.8 - 1.2 -
AQUEDUCT 15 0.60 0.36 Agriculture, Street Flow LDR-1 3 9.5 885 858 620 3.7 0.0 13.2 4.9 3.7 - 1.1 -
ROAD 16 0.80 0.73 Pad, Street Flow LDR-1 10 11.5 887 874 170 1.1 0.4 13.0 5.0 2.7 - 2.9 -
17 3.7 0.65 Pad, Street Flow LDR-1 10 6.4 860 840 140 0.7 2.6 9.7 6.0 7.5 - 14.4 -
18 0.1 0.95 Street Flow LDR-1 10 6.4 N/A N/A N/A 0.0 1.6 8.0 6.8 6.1 - 0.6 -
Proposed Condition:
Pad, Street Flow, 12" RCP,
7 2.95 0.33 Natural Swale LDR-1 1 11.5 815 733 540 2.0 0.0 13.5 4.8 5.4 0 4.7 5
Pad, Street Flow, 12" RCP,
8 0.7 0.32 Natural Swale LDR-1 1 11.5 815 732 500 1.9 0.0 13.4 4.9 1.4 0 1.1 0
Pad, Street Flow, AC Driveway,
VIA 9 1.62 0.33 Natural Swale LDR-1 1 11.5 815 722 570 2.1 0.0 13.6 4.8 3.8 0 2.6 4
ARARAT 10 1.0 0.33 Agriculture, Pad, 12" HDPE, LDR-1 10 6.4 767 698 500 2.0 0.0 8.4 6.6 2.8 0 2.2 0
DRIVE Natural Swale
Pad, Sheet Flow, Street Flow,
11 14.47 0.339 AC Spillway, Natural Swale LDR-1 1 11.5 815 705 800 2.9 1.8 16.2 4.3 6.2 2 21.2 1
12 0.21 0.39 Agriculture, Street Flow LDR-1 10 6.4 693 683 50 0.3 0.5 7.2 7.3 3.8 0 0.6 14
Pad, Street Flow, 12" HDPE,
13 0.8 0.36 Natural Swale LDR-1 3 9.5 750 685 620 2.6 0.0 12.1 5.2 1.9 0 1.5 0
14 0.45 0.46 Agriculture, Street Flow LDR-1 8 6.4 873 860 190 1.2 0.0 7.6 7.0 3.9 3 1.5 22
AQUEDUCT 15 0.62 0.46 Agriculture, Street Flow LDR-1 8 9.5 884 874 160 1.1 2.4 13.0 5.0 3.8 3 1.4 33
ROAD 16 0.83 0.74 Pad, Street Flow LDR-1 10 11.5 887 874 170 1.1 0.4 13.0 5.0 2.7 0 3.1 5
17 3.82 0.66 Pad, Street Flow LDR-1 10 6.4 860 840 140 0.7 2.6 9.7 6.0 7.6 1 15.1 5
18 0.13 0.95 Street Flow LDR-1 10 6.4 N/A N/A N/A 0.0 1.6 8.0 6.8 6.2 2 0.8 30
where,
Q=C*I*A V = Q/ A or values per Figure 3-6 attached

C

Ti=
Tt:

values - see Hydrology Calculations
Elevations, Lengths and Drainage Systems per Drainage Maps
values per Table 3-2 (attached)

values per Formula on Figures 3-4 and 3-6 attached
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A = Basin areas per Drainage Map 1 & 2 (attached)
Tc=Ti+Tt;Tt=Tt; + Tt,

P6 =

3.5

Intensity per Formula on Figure 3-1 (attached)

per isopluvial charts (attached)




PRELIMINARY GRADING PLAN FOR TM 5276 RPL4
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PRELIMINARY GRADING PLAN FOR TM 5276 RPL4 SHEET 4 OF 4\
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DRAINAGE MAP FOR VIA ARARAT DRIVE SHEET 1 OF 2
(EXISTING CONDITION)

)
A S
z<
N ©
<ol z?
\ 0 i < BASIN 10
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k\ B 2 X 1.0 ACRES BASIN 9
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o L o w SEE SHEET 2 OF 2 FOR A 200—SCALE DRAINAGE MAP.

SCALE 1"=100"

Page 35

L: \Projects\01246\dwg\01246-BASE.dwg 03/02/2007 1:16:46 PM PST



DRAINAGE MAP FOR VIA ARARAT DRIVE
(EXISTING CONDITIONS) SHEET 2 OF 2

SUBDIVISION
BOUNDARY

BASIN 10
1.0 AC BASIN 9
1.6 AC
BASIN 13
0.8 AC BASIN 11
14.4 AC
BASIN 8
0.7 AC
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0.2 AC
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Z BASIN 13 BASIN 10 BASIN 8 BASIN 7
PIPE PIPE PIPE PIPE ) N

MAP LEGEND: SPILLWAY (12" HDPE) (12" HDPE) (12" RCP) (12" RCP) & N
CONCENTRATIONPOINT  CP NOTE: SEE SHEET 1 OF 2 FOR A 100-SCALE DRAINAGE MAP ] gﬁl“Tngr%)?Do
BASIN BOUNDARIES — Page 36 410-1719 & 406-1719

FLOW DIRECTON



DRAINAGE MAP FOR VIA ARARAT DRIVE
(PROPOSED CONDITION)
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BASIN 7
VIA ARARAT DRIVE
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VIA ARARAT DRIVE

Basin 7 Hydrology (Existing Condition)

Qo = CIA Rational Method
C-Value:
Csois = 0.32 (see Table 3-1, Appendix)
Intensity Calculations:
| = 744P TS0 (see Figure 3-1 on the following pages)
Where
Te = T+T,
And:
T = 115 minutes (see Table 3-2 on following pages).
T, = 2.0 minutes (see Figure 3-4 on following pages).
Then:
Te = 115+20 = 13.5  minutes
Also,
Ps = 35 inches (see Rainfall Isopluvial, Appendix)
| = 7.44(35) (13.5)°% (also see Figure 3-1 on following pages)
Then
| = 4.8 in/hr
Area:
A = 2.9 acres (see Drainage Maps attached)
Flow Rate:
Qio = CIA Rational Method
Q100 = 032*48*29
Then
| Q]_o() = 45 cfs |
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Basin 7 Hydrology (Proposed Condition)

The purpose for the calculations below is to account for the additional paving due to the widening of Via Ararat Drive.

Qo = Cuweighted | A Rational Method
Updated Area:
Aoa = Aedist T AAsph
Where:
Existing Area (Agyis) = 2.9 acres (see Drainage Maps attached)
New Pavement Area (Aagpn) = 0.05 acres (see Preliminary Grading Plan, Appendix)
Then
At = 2.9+0.05 = 2.95 acres
C-Value:
CWeighted = [(CSOIL B * AExist) /Atotal] + [(CAsph * AAsph) /Atotal]
Where:
New Pavement (Cagpn) = 0.95 (see Table I, Appendix)
Then:
Cuweightes = [(0.32) (2.9) / 2.95] + [(0.95) (0.05) / 2.95]
CWeighted = 0.33
Flow Rate:
Qo =  Cweighted | A Rational Method
QlOO = 0.33*4.8*2.95
Then

| Qo = 4.7 cfs |

Basin 7 Comparison

45 cfs
4.7 cfs

Qa0 Existing
Q100 Proposed
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San Diego Counzy Hyérojogy ilanpat
Date: June 2003

Section:

3
FPaga: . &

Note that the Inrdel Time of C

OnCenTration
z (rzinege basin

hould be relizciive of the genetzl land-uge 5 ths
UDstream ené of 0 two o1 [=g5 aor

A single lot with ap arsz T=5 G025 not hzve
2 significen: effas

Stwhers the drainage basin zres 15 20 10 600 aras

s limits of tha length (Mexim

wm Length (1,) of sazet flow 1o be uszd 1
'nyd.rology studies, Inigal Tivalues besed On averzage C values for the Lang Use Zlement are
2150 includsd. These Values can be ugaqd in planning ang dasign 2pplications ac descriped
below. Exceptions ey be approved by the “Regulati:;g Ageney” when Submittzd with o
detafled sty
Table 3-2
M%X_LMUI'VI OVERILAND FLOW LEN GTH Ly
& INITIATL, TIME OF CON CEVTRATION (T
Bemea DU/ | 59, | 1o 2% | 3% | i 0%
- iArelLM’Tg a e N N N T P [y 7
Natural | 0 5013320 70| Joea | 35 109 1100 | 102 ] 100 8.7 1160 | 60
LDR 11 | 5001221 701 115 ) 851100 ' 100! 05 1051 2.0 100! ¢
LDR 12 500505 70 e 55 55 [ 150 8811001 74 100 5.8 |
DR 129 |50 1071 50 1001 &5 s8] osi 5, 100 | 7.0 100 55 |
VDR ez | sg. 1021 70! o571 301 5,1 551 7811001 67 100 53
MOR 1735 | 5ol 55 65| 84 80] 74 551 701100 60 100 28
MDR 109 | 50 5] 651 751 80] 0] 20! 541 100! 571 100 a3
MOR 1145 [ 50] 821 es) 741 80] 651 90] sg 100154 | 100] 23
HDR 124 [ 55] &4 65| 611 75| 51| 0l e
5 | 5ol s | a7 | | &3]
| a5 | 85|
PEee
| 5.7 | 80l 29| .
| 52 | =0 | 251100 19!

*Sees Table 3-1 for more detai]

2d descriprion
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EQUATION

AE _ f11.8107\0.385 )
Faet Te = AE

L sooo Te = Time of concentration {hours)

— L = Watercourse Distance {miles}

—4000 AP = Change in elevation along

A E 8 (5 - effective slope line (See Figure 3-5)(feet)
= I 370385 T
;233 - T ”« q (Eic_), ) Hoursi Minutes
= qQ
2000 5228 ¥ 60 4240
= BZFT - 8z '

AE L ™2 Mmin,

SCURCE: California Dhvislon of Highways (1841) and Kirpich (1940)

FIGURE

Nomograph for Determination of
Time of Concentration (Tc) or Travel Time (T1) for Natural Watersheds 3_4
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Basin 7 Hydraulics (Proposed Condition)

The flow from Basin 7 is directed towards an existing 12" RCP that crosses under
Via Ararat Drive, see the picture below. The capacity of said pipe 12" RCP with a
headwater depth of 1.5 feet is 4.2 cfs per the following Inlet Control Chart.
However, the peak discharge is 4.7 cfs. Therefore, 0.5 cfs will bypass the 12"

RCP in the 100-year storm and flow into Basin 9.

The flow velocity in the culvert will remain the same as in the existing condition.
The flow velocity is (V = Q100 / A = 4.2 cfs / 0.78 ft?) 5.4 ft/sec. Therefore, from
Table 200-1.6.1(A) in the Appendix, the rock size for the outlet will be No. 3

Backing Class rip rap, 0.5’ thick.
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BASIN 8
VIA ARARAT DRIVE
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Basin 8 Hydrology (Existing Condition)

Qo = CIA Rational Method
C-Value:
Csons = 0.32 (see Table 3-1, Appendix)
Intensity Calculations:
| = 744 P T (see Figure 3-1 on the following pages)
Where
TC = Ti + Tt
And:
T = 115 minutes (see Table 3-2 on following pages).
T, = 1.9 minutes (see Figure 3-4 on following pages).
Then:
Tc = 115+21 = 13.4 minutes
Also,
Pe = 35 inches (see Rainfall Isopluvial, Appendix)
| = 7.44 (35) (13.4) %% (also see Figure 3-1 on following pages)
Then
| = 4.9 in/hr
Area:
A = 0.7 acres (see Drainage Maps attached)
Flow Rate:
Qi = CIA Rational Method
Quo = 032*49*0.7
Then
| Qu = 1.1 cfs

Basin 8 Hydrology (Proposed Condition)

The flow rate for Basin 8 does not change from the existing conditions since the Basin is not on Via Ararat Drive and
therefore remains unchanged (see Drainage Maps attached).
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Basin 8 Hydraulics (Proposed Condition)

The flow from Basin 8 is directed towards an existing 12" RCP that crosses under
Via Ararat Drive, see the picture below. The capacity of said pipe 12" RCP with a
headwater depth of 1' is 2.4 cfs per the following Inlet Control Chart. The peak
discharge is 1.1 cfs. Therefore, the existing 12" RCP is adequate in the 100-year

storm.

The culvert has a flow velocity (V = Qo0 / A = 1.1 cfs / 0.78 ft°) of 1.4 fi/s.
Therefore, from Table 200-1.6.1(A) in the Appendix, the rock size for the outlet

will be No. 3 Backing Class rip rap, 0.5’ thick.
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BASIN 9
VIA ARARAT DRIVE
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Basin 9 Hydrology (Existing Condition)

Qo = CIA Rational Method
C-Value:
Csons = 0.32 (see Table 3-1, Appendix)
Intensity Calculations:
| = 744 P T (see Figure 3-1 on the following pages)
Where
TC = Ti + Tt
And:
T = 115 minutes (see Table 3-2 on following pages).
T, = 2.1 minutes (see Figure 3-4 on following pages).
Then:
Te = 115+21 = 13.6  minutes
Also,
Pe = 35 inches (see Rainfall Isopluvial, Appendix)
I = 7.44 (35) (13.6) %% (also see Figure 3-1 on following pages)
Then
| = 4.8 in/hr
Area:
A = 1.6 acres (see Drainage Maps attached)
Flow Rate:
Qio = CIA Rational Method
Then
| Qo = 25 cfs |
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Basin 9 Hydrology (Proposed Condition):

The purpose for the calculations below is to account for the additional paving due to the widening of Via Ararat Drive.

Qo = Cusightea | A Rational Method
Updated Area:
Ao = Asdist + AAsph
Where:
New Pavement Area (Aagpn) = 0.02 acres (see Preliminary Grading Plan, Appendix)
Then
At = 1.6+0.02 = 1.62 acres
C-Value:
CWeighted = [(CSOIL B * AExist) / Atotal] + [(CAsph * AAsph) /Atotal]
Where:
New Pavement (Cagpn) = 0.95 (see Table I, Appendix)
Cuweightes = [(0.32) (1.6) / 1.62] + [(0.95) (0.02) / 1.62]
Then
CWeighted = 0.33
Intensity:
| = 4.8 in/hr
Flow Rate:
Quo = Cusightea | A Rational Method
Qi = 0.33*48*1.62
Then

[ Qu = 2.6 cfs

Basin 9 Comparison

2.5 cfs
2.6 cfs

Q100 Existing
Q100 Proposed
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Basin 9 Hydraulics (Proposed Condition)

In the existing condition, the storm water from this basin sheet flows across Via
Ararat Drive to the westerly side of the road. There is a 6-inch AC dike along the
west side of the road that directs the runoff into a driveway (see the picture
below) for property of APN 127-271-49. The runoff then sheet flows off the
northerly edge of the driveway and continues in a northerly direction. See the

contours on the 200-scale Drainage Map in the Appendix.

From Figure 3-6, located on the following page, a depth of 0.27 feet is obtained
in the gutter. Therefore, a 6-inch dike “Type A” G-5 per RSDs is adequate to

handle a 100-year storm.
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BASIN 10
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Basin 10 Hydrology (Existing Condition)

Cweighted 1A

Rational Method

CWeighted = [(CSOIL B * %SOIL B) / 100] + [(CSOIL C* OA:'SOIL C) / 100]

QlOO
C-Value:
Where:
CSOIL B
CSOIL C

Percentage of Soil Type "B" (%501 )
Percentage of Soil Type "C" (%g01. ¢)
Then

0.32

0.36
70 % of Basin Area
30 % of Basin Area

(see Table 3-1, Appendix)
(see Table 3-1, Appendix)
(see Hydrologic Soil Groups, Appendix)
(see Hydrologic Soil Groups, Appendix)

(see Figure 3-1 on the following pages)

(see Table 3-2 on following pages).
(see Figure 3-4 on following pages).

minutes
(see Rainfall Isopluvial, Appendix)

(also see Figure 3-1 on following pages)

(see Drainage Maps attached)

Rational Method

Cuweightes = [(0.32) (70) / 100] + [(0.36) (30) / 100]
CWeighted = 0.33
Intensity Calculations:
| = 744P T
Where
Te = Ti+T,
And:
T; = 6.4 minutes
T, = 2.0 minutes
Then:
Te = 6.4+2.0 = 8.4
Also,
Pe = 3.5 inches
Then
| = 7.44(35) (8.4)%%
Therefore:
| = 6.6 in/hr
Area:
A = 1.0 acres
Flow Rate:
Quo = Cweighted 1A
Qi = 0.33*6.6*1.0
Then
| QlOO = 2.2 cfs

Basin 10 Hydrology (Proposed Condition)

The flow rate for Basin 10 does not change from the existing conditions since the Basin is not on Via Ararat Drive and
therefore remains unchanged (see Drainage Maps attached).
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Basin 10 Hydraulics (Proposed Condition)

The flow from Basin 10 is directed towards an existing 12” HDPE that crosses
under Via Ararat Drive, see the 100-scale Drainage Map attached. The capacity
of said 12" HDPE with a headwater depth of 1.2’ is 2.7 cfs per the following Inlet
Control Chart. The peak discharge is 2.2 cfs. Therefore, the existing 12" HDPE is

adequate in the 100-year storm.
The culvert has a flow velocity (V = Qo0 / A = 2.2 cfs / 0.78 ft°) of 2.8 fi/s.

Therefore, from Table 200-1.6.1(A) in the Appendix, the rock size for the outlet

will be No. 3 Backing Class rip rap, 0.5’ thick.
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Basin 11 Hydrology (Existing Condition)

Qo = Cusightea | A Rational Method

C-Value:
Cuweighted = [(Csoie * %soiLs) / 100] + [(Csoi ¢ * Y%soi c) / 100]

Where:

Csos = 0.32 (see Table 3-1, Appendix)

Csoic = 0.36 (see Table 3-1, Appendix)
Percentage of Soil Type "B" (%s0;.8) = 60 % of Basin Area (see Hydrologic Soil Groups, Appendix)
Percentage of Soil Type "C" (%soiLc) = 40 % of Basin Area (see Hydrologic Soil Groups, Appendix)

Cweightea = [(0.32) (60) / 100] + [(0.36) (40) / 100]
Then
CWeighted = 0.336
Intensity Calculations:
| = 744 P TS0 (see Figure 3-1 on the following pages)
Where
Te = Ti+Tu+ Ty
And:
T = 115 minutes (see Table 3-2 on following pages).
Ty = 2.9 minutes (see Figure 3-4 on following pages).

Ty, is the time it takes the runoff to travel along the gutter flow line. The time it takes the water to travel from the initial point
of the gutter flow to the concentration point is calculated using the velocity and the distance traveled. The velocity is
calculated using Figure 3-6 of the San Diego hydrology manual and the distance traveled is obtained from the Drainage
Map. The Qo used for Figure 3-6 is assumed and then divided by two to average the amount of runoff in the gutter. This
assumption is later checked for accuracy. See below for the calculation:

T, = Distance Traveled / Velocity
Where:
Velocity (V) = 4.8 fps (see Figure 3-6 on following pages)
Distance Traveled = 520 feet (see Drainage Maps, Appendix)
Then:
T, = 520/4.8 = 108.3 seconds = 1.8 minutes
Therefore:
Te = 115+29+18 = 16.2  minutes
Also,
Ps = 35 inches (see Rainfall Isopluvial, Appendix)
Now:
| = 7.44(35)(16.2)°%* (also see Figure 3-1 on following pages)
Then:
| = 4.3 in/hr
Area:
A = 144 acres (see Drainage Maps attached)
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Basin 11 cont...

Flow Rate:
Quo = Cueigntea | A Rational Method
Qo = 0.336*4.3*144
Then
[ Qe = 209 ofs |

* The assumption for the Q.o for the velocity calculation is found to be correct with accepatable tolerance.

Basin 11 Hydrology (Proposed Condition):

The purpose for the calculations below is to account for the additional paving due to the widening of Via Ararat Drive.

Quo = Cusightea | A Rational Method
Updated Area:
Aol = Aexist T AAsph
Where:
New Pavement Area (Aagpn) = 0.07 acres (see Preliminary Grading Plan, Appendix)
Then
Apta = 14.4+0.07 = 14.47 acres
C-Value:
Cuweighted = [(Csoi g * %soiL 8)/100] + [(Csoi ¢ * %soi ¢)/100] + [(Caspn * Aasph) /Atotall
Where:
New Pavement (Cagpn) = 0.95 (see Table I, Appendix)
Then:
Cweighea = [(0.32) (60) / 100] + [(0.36) (40) / 100] + [(0.95) (0.07) / 14.47]
CWeighted = 0.339
Intensity:
| = 4.3 in‘hr
Flow Rate:
Quo = CIA Rational Method
Qi = 0.339*4.3*14.47
Then
[ Qu = 212 cfs
Basin 11 Comparison
Qa0 Existing = 20.9 cfs
Qo Proposed = 21.2 cfs
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Basin 11 Hydraulics (Proposed Condition)

In the existing condition, the storm water flows along the westerly side of Via
Ararat Drive, see the picture below. There is a 6-inch AC dike along this side of
the road that directs the runoff into a spillway located north of the driveway for

the property of APN 127-271-44, see the 200-scale Drainage Map attached.

From Figure 3-6, located on the following page, a depth of 0.48 feet is obtained.
Therefore, an 8-inch AC dike “Type B” G-5 per RSDs is proposed to handle a
100-year storm.

Also from Figure 3-6, the gutter flow velocity is 6.2 ft/s. Therefore, from Table
200-1.6.1(A) in the Appendix, the rock size for the outlet will be No. 2 Backing
Class rip rap, 1.0’ thick.
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Basin 12 Hydrology (Existing Condition)

Qo = CIA Rational Method
C-Value:
Csoc = 0.36 (see Table 3-1, Appendix)
Intensity Calculations:
| = 744 P T (see Figure 3-1 on the following pages)
Where
Te = Ti+Tu+ Ty
And:
T = 6.4 minutes (see Table 3-2 on following pages).
Ty = 0.3 minutes (see Figure 3-4 on following pages).

Ty, is the time it takes the runoff to travel along the gutter flow line. The time it takes the water to travel from the initial point
of the gutter flow to the concentration point is calculated using the velocity and the distance traveled. The velocity is
calculated using Figure 3-6 of the San Diego hydrology manual and the distance traveled is obtained from the Drainage
Map. The Qo used for Figure 3-6 is assumed and then divided by two to average the amount of runoff in the gutter. This
assumption is later checked for accuracy. See below for the calculation:

Ty, = Distance Traveled / Velocity
Where:
Velocity (V) = 3.5 fps (see Figure 3-6 on following pages)
Distance Traveled = 100 feet (see Drainage Maps attached)
Then:
To = 100/3 = 29 seconds = 0.5 minutes
Therefore:
Te = 6.4+03+05 = 7.2 minutes
Also,
Pe = 35 inches (see Rainfall Isopluvial, Appendix)
Now:
I = 7.44 (35) (7.2) %% (also see Figure 3-1 on following pages)
Then
| = 7.3 in/hr
Area:
A = 0.2 acres (see Drainage Maps attached)
Flow Rate:
Qio = CIA Rational Method
Q100 = 036*7.3*0.2
Then
| Qo = 0.5 cfs |

* The assumption for the Qo for the velocity calculation is found to be correct with accepatable tolerance.
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Basin 12 Hydrology (Proposed Condition):

The purpose for the calculations below is to account for the additional paving due to the widening of Via Ararat Drive.

0.21

Rational Method

(see Preliminary Grading Plan, Appendix)

acres

[(CExist * AExist) / Atotal] + [(CAsph * AAsph) /Atotal]

(see Table Il, Appendix)

Rational Method

Q100 = Cweighted 1A
Updated Area:
Ao = Aedist T AAsph
Where:
New Pavement Area (Aagpn) = 0.01 acres
Then
At = 02+0.01 =
C-Value:
CWeighted =
Where:
New Pavement (Cagpn) = 0.95
Cweightea = [(0.36) (0.2) /0.21] + [(0.95) (0.01) / 0.21]
Then:
CWeighted = 0.39
Intensity:
| = 7.3 in‘hr
Flow Rate:
Quo = Cweighted 1A
Qi = 0.39*7.3*0.21
Then
[ Qo = 0.6 cfs
Basin 12 Comparison
Q00 Existing = 0.5 cfs
Qo Proposed = 0.6 cfs
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Basin 12 Hydraulics (Proposed Condition)

In the existing condition, the storm water from this basin sheet flows across Via
Ararat Drive to the westerly side of the road. There is a 6-inch AC dike along this

side of the road that directs the runoff to West Lilac Road, see the picture below.

From Figure 3-6, located on the following page, a depth of less than 0.2 feet is
obtained in the gutter. Therefore, a 6-inch dike “Type A” G-5 per RSDs is

adequate to handle a 100-year storm.
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BASIN 13
VIA ARARAT DRIVE
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Basin 13 Hydrology (Existing Condition)

Qo = CIA Rational Method
C-Value:
CsoiLc = 0.36 (see Table 3-1, Appendix)
Intensity Calculations:
| = 744 P T (see Figure 3-1 on the following pages)
Where
Te = T+ T,
And:
T = 9.5 minutes (see Table 3-2 on following pages).
T, = 2.6 minutes (see Figure 3-4 on following pages).
Then:
Te = 9.5+ 2.6 = 12.1  minutes
Also,
Pe = 35 inches (see Rainfall Isopluvial, Appendix)
Now:
I = 7.44 (35) (12.1) % (also see Figure 3-1 on following pages)
Then
| = 5.2 in/hr
Area:
A = 0.8 acres (see Drainage Maps attached)
Flow Rate:
Qi = CIA Rational Method
Qo = 0.36*52*0.8
Then
| QlOO = 15 cfs

Basin 13 Hydrology (Proposed Condition)

The flow rate for Basin 13 does not change from the existing conditions since the Basin is not on Via Ararat Drive and
therefore remains unchanged (see Drainage Map attached).
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San Diego County Hydrology Marual ' Section: 3
Date: June 2063 Page: 120f26

Note that the Initial Time of Concentration should be reflective of the general land-use at the
upstream end of a drainage basin. A single lot with an area of two or less acres does not have

a significant effect where the drainage basin area is 20 to 600 acres.

Table 3-2 provides limits of the length {Maximum Length (L)) of sheet flow to be used in
hydrology studies. Initial T; values based oL average C values for the Land Use Element are
also included. These values can be used in planning and design applications as described
below. Exceptions may.be approved by the “Regulating Agency” when submitted with a
detaiied study.

Table 3-2

MAXIMUM OVERLAND FLOW LENGTH (Ly)
& INITIAL TIME OF CONCENTRATION (T)

Element* | DU/ 5% 1% 2% 3% 5% 10%

Acre Iy [Ti 1EIm T JIm|Ti Ly | T |Lw T |Lu T
Natural 501321 70/12.5] 85]10.9{ 100|163 100! 87| 100 6.9
IDR |1 50 112.2] 70 11.5| 85]10.0| 100 '_ 9.5 1J100 | 8.0 | 100 | 6.4
LDR 2 50 1131 70]105] 851 92100 s 100] 74| 100] 58
LDR 29 {50]107 701100 85| 881 95| 81]100]70/|100] 56

MDR 4.3 5011027 70| 96| 8| &1 .95 7.8|100{6.7]100]| 5.3
MDR 73 50) 92| 65| 84| 8] 74 95| 7.0/100| 6.0|100]| 4.8
MDR 109 | 50| 87| 65] 7980 69| 90! 641100 57| 100 4.5
MDR 145 | 50| 82| 65| 74 80 65| %0 60:100! 54|100]| 43

HDR 24 50 67 65} 611 751 51| 90] 49| 9543100 3.5
HDR 43 50| 531 65| 47| 751 40| 8| 38| 95| 34100 2.7
N, Com 50 53| 60] 45( 75| 4.0 85| 38| 95|3.4:100]| 2.7
G. Com 50 471 60 41| 75| 36| 85| 34| 90]25:100 2.4
0.P./Com 500 421 60| 37| 70 3.1} 80| 29| 90| 2.6:100]| 22
Limited I. 501 42/ 60 371701 31| 80| 29| 90126:100! 2.2
{ General I | - 50| 371-601 321 70| 27| 80! 26! 9023|100/ 1.9

*See Table 3-1 for more detailed description :
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San Diego County Hydrology Manual Section: . 3
Date: June 2003 Page: 12 of 26

Note that the Initial Time of Concentration should be reflective of the general land-use at the
upstream end of a drainage basin. A single lot with an area of two or less acres does not have

- a significant effect where the drainage basin area is 20 to 600 acres.

Table 3-2 provides limits of the length (Maximum Length (Ly)) of sheet flow to be used in
hydrology studies. Initial T; values based on average C values for the Land Use Element are
also included. These values can be used in planning and design applications as described
below. Exceptions may be approved by the “Regulating Agency” when submitted with a
detailed study. '

Tablg‘S-Z

MAXIMUM OVERLAND FLOW LENGTH (Ly)
& INITIAL TIME OF CONCENTRATION (T)

Element* | DU/ S% 1% 2% 3% 5% 10%
Acre | Ly | T; Ly | Ts Ly | T Lu | T} Ly T 1w | T
Natural 1. 501132 701125 85|109 100 -3 100 | 8.7 1100 | 6.9
LDR 1 50122 70] 1151 85| 100 100 { 95 Yoo/ 80/ 100] 64
LDR 2 501113 7011051 851 92| 100 \&8’}100 741100 5.8

LDR 2.9 5011071 70,100 85 88| 95| 8.1|100| 701100} 5.6

MDR 4.3 5011027 7¢| 96| 80! 81| 95| 78[100; 6711001 53

MDR 7.3 50 921 65| 84| 80| 741 95| 7.0/100| 6.0! 100 4.8

MDR 109175087165 7.9 80| 69| 90 6411001 57100 4.5

MDR 145+ 50) 82| 65 74| 80! 65| 90| 6.0/100| 544|100 43

HDR 24 501 67| 65 61| 75] 5.1 90 49 95| 43]100]35

HDR 43 S0 531 65| 47| 751 40| 85| 38| 95| 341100 27
N Com | 50| 53] 60 45 75| 4.0 85| 38| 95/34]100]| 27
G. Com 501 4760 411 75| 3.64 85| 34| 50!29]100|24
0.P./Com 50| 42, 60] 3.7 70| 31 80| 29| 92610022
Limited L | 50| 42| 60| 37 70| 3.1 80! 29! 96/ 26]100] 22
General 1. 50{ 3.7[-60! 32 70| 27| 80| 2.6 90| 23| 100! 1.9

*See Table 3-1 for more detailed description
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Basin 13 Hydraulics (Proposed Condition)

The flow from Basin 13 is directed towards an existing 12" HDPE that crosses
under Via Ararat Drive, see the picture below. The capacity of said 12" HDPE
with a headwater depth of 1.5 is 3.2 cfs per the following Inlet Control Chart. The
peak discharge is 1.5 cfs. Therefore, the existing 12" HDPE is adequate in the
100-year storm.

The culvert has a flow velocity (V = Qioo/ A = 1.5 cfs / 0.78 ft°) of 1.9 ft/s.
Therefore, from Table 200-1.6.1(A) in the Appendix, the rock size for the outlet

will be No. 3 Backing Class rip rap, 0.5’ thick.
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AQUEDUCT ROAD
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DRAINAGE MAP FOR AQUEDUCT ROAD (EXISTING CONDITIONS SHEET 1 OF 2
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DRAINAGE MAP FOR AQUEDUCT ROAD

(EXISTING CONDITIONS) SHEET 2 OF 2
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DRAINAGE MAP FOR AQUEDUCT ROAD (PROPOSED CONDITIONS)
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BASIN 14
AQUEDUCT ROAD
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AQUEDUCT ROAD

Basin 14 Hydrology (Existing Condition)

Q100 = CIA
C-Value:
Csoic = 0.36
Intensity Calculations:
| = 744P T
Where:
Te = T,+ T,
And:
T, = 6.4 minutes
T, = 1.2 minutes
Then:
Te = 64+12 = 7.6
Also:
Ps = 35 inches
Now:
I = 7.44 (3.5) (7.6)*%*
Then:
| = 7.0 in‘hr
Area:
A = 0.47 acres
Flow Rate:
Quo = CIA
QlOO = 0.36*7.0*0.47
Then
| Qo = 1.2 cfs |

Page 99

Rational Method

(see Table 3-1, Appendix)

(see Figure 3-1 on the following pages)

(see Table 3-2 on following pages).
(see Figure 3-4 on following pages).

minutes
(see Rainfall Isopluvial, Appendix)

(also see Figure 3-1 on following pages)

(see Drainage Maps attached)

Rational Method



Basin 14 Hydrology (Proposed Condition)

The purpose for the calculations below is to account for the additional paving due to the widening of Aqueduct Road.

Qo = Cusightea | A Rational Method
Updated Area:
A = AsoiLc * Aasph
Where:
AsoiLc = 0.37 acres
New Pavement Area (Aagpn) = 0.08 acres (see Preliminary Grading Plan, Appendix)
Then
At = 0.37+0.08 = 0.45 acres  (see Drainage Maps attached)
C-Value:
CWeighted = [(CSOIL C * ASOIL C) / Atotal] + [(CAsph * AAsph) /Atotal]
Where:
CsoiLc = 0.36 (see Table 3-1, Appendix)
New Pavement (Cagpn) = 0.95 (see Table I, Appendix)
Then:

Cuweighed = [(0.36) (0.37) /0.45] + [(0.95) (0.08) / 0.45]

C:Weighted = 0.46
Intensity Calculations:
| = 7.0 in/hr
Flow Rate:
Quo = CIA Rational Method
Qi = 0.46*7.0%0.45
Then

| Qo = 15 cfs |

Basin 14 Comparison

Qa0 Existing
Q100 Proposed

1.2 cfs
15 cfs
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San Diege County Hydrology Manual Section: 3
Tater June 2003 Page: 120f26

Note that the Initial Time of Concentration should be reflective of the general land-use at the
upstream end of a drainage basin. A single lot with an area of two or less acres does not have-

a significant effect where the drainage basin area is 20 to 600 acres.

Table 3-2 provides limits of the length (Maximum Length (L)) of sheet flow to be used in
hydrology studies. Initial T; values based on average C values for the Land Use Element are
also inctuded. These values can be used in planning and desigﬁn'appiicaﬁons as described
below. Exceptions may be approved by the “Regulating Agency” when submitted with a
detailed study.

.Tablg_ 3.2

MAXIMUM OVERLAND FLOW LENGTH (Ly)
& INITIAL TIME OF CONCENTRATION (T)

Element* | DU/ 5% 1% 2% 3% 5% 10%
Acre | Ly | Ty Iv | T Im T Ly T Iy 1 Ti 'Im [Ty

Natural 5011321 701125 | 85]10.9|100;10.3|100! 87100

LDR 1 501122 | 70;11.5) 85/10.0{100] 95100 80| 100{ 64

LDR 2 501113( 701105 85. 921100 88[100 74 IOO\W

LDR 29 504107 70,100 85; 88| 95; 81/100| 701100} 5.6

MDR 4.3 501102] 70| 96| 80| 81| .95| 7.8(100 6.7]100] 5.3

MDR 7.3 50 921 65| 84| 80| 74! 95! 7.0:100| 601100 | 4.8

'MDR 109 50| 871 65] 791 80| 69| 90| 64[100! 57100/ 4.5

MDR 145 | 501 B2{ 65| 741 80| 65| 90| 6.0]100!54|100]| 4.3

HDR 24 50| 67:¢{ 651 611 75| 501 90| 49| 95{43]|100| 3.5
HDR |43 50! 53| 65| 47 75¢ 40| 85| 38| 95| 34100 2.7
N. Com 50| 53| 60} 45( 75| 40! 85| 3.8: 95[3.4(100; 2.7
G. Com 50| 471 60 41 75| 3.6+ 851 34! 9029|100 2.4
O.P./Com | 50 42) 60] 3.7] 707 3.1 80 29! 90|26(100! 22
Limited L 50| 421 60| 371 70| 3.1 8. 29| 90|261100] 2.2
General L 56 3.71-60 32| 70| 2.7 80| 26] 90! 23|100( 1.9}

*See Table 3-1 for more detailed description
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Basin 14 Hydraulics (Proposed Condition)

In the existing condition, the storm water from this basin sheet flows southerly
along the westerly edge of the dirt road (Aqueduct Road). See the picture below

and the 100-scale Drainage Map.

From Figure 3-6, located on the following page, a depth of 0.22 feet is obtained
from the westerly edge of the road. Therefore, a 6-inch dike “Type A" G-5 per

RSDs is adequate to handle a 100-year storm.
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N
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Basin 15 Hydrology (Existing Condition)

Quo = CIA Rational Method
C-Value:
CsoiLc = 0.36 (see Table 3-1, Appendix)
Intensity Calculations:
| = -0.645 . .
744 Pg T¢ (see Figure 3-1, Appendix)
Where
T = T+ T,
And:
T = 9.5 minutes (see Table 3-2 on following pages).
T, = 3.7 minutes (see Figure 3-4 on following pages).
Then:
Te = 95+3.7 = 13.2  minutes
Also,
Ps = 35 inches (see Rainfall Isopluvial, Appendix)
| = 7.44(35) (13.2) %%
Then
| = 4.9 in/hr (also see Figure 3-1 on following pages)
Area:
A = 0.60 acres
Flow Rate:
Quo = CIA Rational Method
Qo = 0.36*4.9*0.60
Then
[ Qo = 1.1 cfs
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Basin 15 Hydrology (Proposed Condition)

The purpose for the calculations below is to account for the additional paving due to the widening of Aqueduct Road.

Qo = Cusightea | A Rational Method
Updated Area:
A = AsoiLc T Aasph
Where:
AsoiLc = 0.52 acres
New Pavement Area (Aagpn) = 0.10 acres (see Preliminary Grading Plan, Appendix)
Then
A = 0.52+0.10 = 0.62 acres  (see Drainage Maps attached)
C-Value:
CWeighted = [(CSOIL C * ASOIL C) / Atotal] + [(CAsph * AAsph) /Atotal]
Where:
Csoc = 0.36 (see Table 3-1, Appendix)
New Pavement (Cagpn) = 0.95 (see Table I, Appendix)
Then:

Cweignes = [(0.36) (0.52) /0.62] + [(0.95) (0.10) / 0.62]

CWeighted = 0.46
Intensity Calculations:
| = 744P TS0 (see Figure 3-1, Appendix)

Where

Tc =Ti+Tu+Te
And:

T = 9.5 minutes (see Table 3-2 on following pages).

Ta = 1.1 minutes (see Figure 3-4 on following pages).

Ty, is the time it takes the runoff to travel along the gutter flow line. The time it takes the water to travel from the initial point
of the gutter flow to the concentration point is calculated using the velocity and the distance traveled. The velocity is
calculated using Figure 3-6 of the San Diego hydrology manual and the distance traveled is obtained from the Drainage
Map. The Q4o used for Figure 3-6 is assumed and then divided by two to average the amount of runoff in the gutter. This
assumption is later checked for accuracy. See below for the calculation:

Ty, = Distance Traveled / Velocity
Where:
Velocity (V) = 3.5 fps (see Figure 3-6 on following pages)
Distance Traveled = 510 feet (see Drainage Maps attached)
Then:
T, = 510/35 = 146 seconds = 2.4 minutes
Therefore:
Te =95+11+24 = 13.0  minutes
Also,
Ps = 35 inches (see Rainfall Isopluvial, Appendix)
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Basin 15 cont...

now
I = 7.44 (35) (13.0) %% (also see Figure 3-1 on following pages)
Then
| = 5.0 in/hr
Flow Rate:
Quo = CIA Rational Method
Qo = 046*5.0*0.8
Then
| Quo = 14 cfs |

* The assumption for the Qo for the velocity calculation is found to be correct with accepatable tolerance.

Basin 15 Comparison

11 cfs
1.4 cfs

Q100 Existing
Q100 Proposed
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Basin 15 Hydraulics (Proposed Condition)

In the existing condition, the storm water from this basin sheet flows southerly in
the easterly edge of the dirt road (Aqueduct Road), see the picture below and the

100-scale Drainage Map attached.

From Figure 3-6, located on the following page, a depth of 0.21 feet is obtained
from the easterly edge of the road. Therefore, a 6-inch dike “Type A” G-5 per

RSDs is adequate to handle a 100-year storm.

]
™)
N

S
S
S
S

<

PROJECT BOUNDARY
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Basin 16 Hydrology (Existing Condition)

Qo = Cueightea | A Rational Method
Area:
Aot = Anat T Aexist Asph
Where:
Natural Area (Ana) = 0.25 acres (see Drainage Maps attached)
Asphalt and Roof area (Agyist Asph) 0.55 acres (see Drainage Maps attached)
A = 0.25+0.55 = 0.8 acres
C-Value:
CWeighted = [(CNat * ANat / Atotal] + [(CExist Asph * AExist Asph) / Atotal]
Where:
Cnat = 0.25 (see Table 3-1, Appendix)
CexistAsph = 0.95 (see Table 11, Appendix)

Cuweightes = [(0.25) (0.25) / 0.8] + [(0.95) (0.55) / 0.8]

CWeighted = 0.73
Intensity Calculations:
| = 7.44 P T (see Figure 3-1, Appendix)

Where

Te = Ti+Tu+ Ty
And:

T = 115 minutes (see Table 3-2 on following pages).

Ty = 11 minutes (see Figure 3-4 on following pages).

T, is the time it takes the runoff to travel along the gutter flow line. The time it takes the water to travel from the initial point
of the gutter flow to the concentration point is calculated using the velocity and the distance traveled. The velocity is
calculated using Figure 3-6 of the San Diego hydrology manual and the distance traveled is obtained from the Drainage
Map. The Qo used for Figure 3-6 is assumed and then divided by two to average the amount of runoff in the gutter. This
assumption is later checked for accuracy. See below for the calculation:

T, = Distance Traveled / Velocity
Where:
Velocity (V) = 5.4 fps (see Figure 3-6-1 on following pages)
Distance Traveled = 140 feet (see Drainage Maps attached)
Then:
Tp = 140/5.4 = 26 seconds = 0.4 minutes
Therefore:
Te = 115+11+04 = 13.0  minutes
Also,
Ps = 35 inches (see Rainfall Isopluvial, Appendix)
now
| = 7.44(35)(13.0)%%% (also see Figure 3-1 on following pages)
Then:
| = 5.0 in/hr
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AQUEDUCT ROAD

Page 116



Basin 16 cont...

Flow Rate:
Qo = Cusightea | A Rational Method
Qi = 0.73*5.0*0.8
Then
| Quo = 2.9 cfs |

* The assumption for the Qo for the velocity calculation is found to be correct with accepatable tolerance.

Basin 16 Hydrology (Proposed Condition)

The purpose for the calculations below is to account for the additional paving due to the widening of Aqueduct Road.

Qo = Cusightea | A Rational Method
Updated Area:
Ao = Anat t Asxist Asph T Anew Asph
Where:
Natural Area (Ana) = 0.25 acres (see Drainage Maps attached)
Asphalt and Roof area (Agyist asph) 0.55 acres (see Drainage Maps attached)
New Pavement Area (Anew asph) = 0.03 acres (see Preliminary Grading Plan, Appendix)
Agtas = 0.25+0.55+0.03 = 0.83 acres
C-Value:
CWeighted = [(CNat * ANat / Atotal] + [(CAsph * AAsph) / Atotal]
Where:
Cnat = 0.25 (see Table 3-1, Appendix)
Casph = 0.95 (see Table I, Appendix)
Cuweighted = [(0.25) (0.25) / 0.83] + [(0.95) (0.58) / 0.83]
CWeighted = 0.74
Intensity:
| = 5.0 in/hr (also see Figure 3-1 on following pages)
Flow Rate:
Quo = CIA Rational Method
Qi = 0.74*5.0*0.83
Then

[ Qu = 3.1 cfs

Basin 16 Comparison

2.9 cfs
3.1 cfs

Q100 Existing
Q100 Proposed
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Given: Q=10 S5=2.5%
Chart gives: Depth =0.4, Yelocity = 4.4 .p.5.
SOURCE: San Diego County Depariment of Specia! District Sarvices Design Manual
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Basin 16 Hydraulics (Proposed Condition)

In the existing condition, the storm water from this basin sheet flows southerly on
the westerly edge of Aqueduct Road, see the picture below. The runoff then
sheet flows across to the easterly edge of the road and continues in an easterly

direction. See the 100-scale Drainage Map attached.

From Figure 3-6-2, located on the following page, a depth of 0.32 feet is obtained
in the westerly edge of the road. Therefore, a 6-inch dike “Type A” G-5 per RSDs

is adequate to handle a 100-year storm.
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Basin 17 Hydrology (Existing Condition)

Qo = Cueightea | A Rational Method
Area:
Aot = Anat T Aexist Asph
Where:
Natural Area (Ana) = 1.7 acres (see Drainage Maps attached)
Asphalt and Roof area (Agyist Asph) 2.0 acres (see Drainage Maps attached)
Ao = 17+20 = 3.7 acres
C-Value:
CWeighted = [(CNat * ANat / Atotal] + [(CExist Asph * AExist Asph) / Atotal]
Where:
Cnat = 0.30 (see Table 3-1, Appendix)
CexistAsph = 0.95 (see Table 11, Appendix)

Cuweighted = [(0.30) (1.7) / 3.7] + [(0.95) (2.0) / 3.7]

CWeighted = 0.65
Intensity Calculations:
| = 744P TS0 (see Figure 3-1, Appendix)

Where

Tc =Ti+Tu+Te
And:

T = 6.4 minutes (see Table 3-2 on following pages).

Ta = 0.7 minutes (see Figure 3-4 on following pages).

Ty, is the time it takes the runoff to travel along the gutter flow line. The time it takes the water to travel from the initial point
of the gutter flow to the concentration point is calculated using the velocity and the distance traveled. The velocity is
calculated using Figure 3-6 of the San Diego hydrology manual and the distance traveled is obtained from the Drainage
Map. The Q440 used for Figure 3-6 is assumed and then divided by two to average the amount of runoff in the gutter. This
assumption is later checked for accuracy. See below for the calculation:

Ty = Distance Traveled / Velocity
Where:
Velocity (V) = 6.8 fps (see Figure 3-6-1 on following pages)
Distance Traveled = 1080 feet (see Drainage Maps attached)
Then:
To = 1080/6.8 = 159 seconds = 2.6 minutes
Therefore:
Te = 64+07+26 = 9.7 minutes
Also,
Pe = 35 inches (see Rainfall Isopluvial, Appendix)
Now:
| = 7.44 (35) (9.7)%%® (also see Figure 3-1 on following pages)
Then:
| = 6.0 in/hr
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Basin 17 cont...

Flow Rate:
Quo = CIA Rational Method
Q100 = 065*6.0*3.7
Then
[ Qw = 144 cfs |

* The assumption for the Qoo for the velocity calculation is found to be correct with accepatable tolerance.

Basin 17 Hydrology (Proposed Condition)

The purpose for the calculations below is to account for the additional paving due to the widening of Aqueduct Road.

QlOO
Updated Area:

Atotal
Where:

Cweighted 1A

ANat + AExist Asph + ANew Asph

Natural Area (Ana) = 1.7 acres (see Drainage Maps attached)
Asphalt and Roof area (Agyist asph) 2.0 acres (see Drainage Maps attached)
New Pavement Area (Aagpn) = 0.12 acres (see Preliminary Grading Plan, Appendix)
Then
Apta = 1.7+20+0.12 = 3.82 acres
C-Value:
CWeighted = [(CNat * ANat) / Atotal] + [(CAsph * AAsph) /Atotal]
Where:
Crnat = 0.30 (see Table 3-1, Appendix)
New Pavement (Cagpn) = 0.95 (see Table I, Appendix)
Then:
Cuweightes = [(0.30) (1.7) / 3.82] + [(0.95) (2.12) / 3.82]
C:Weighted = 0.66
Intensity:
| = 6.0 in/hr (also see Figure 3-1 on following pages)
Flow Rate:
Quo = CIA Rational Method
Qo = 0.66*6.0*3.82
Then
[ Qw = 151 cfs |
Basin 17 Comparison
Qa0 Existing = 14.4 cfs
Qo Proposed = 15.1 cfs
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Basin 17 Hydraulics (Proposed Condition)

In the existing condition, the storm water from this basin sheet flows across
Aqueduct Road to the westerly side of the road. There is a 6-inch AC dike along
this side of the road that directs the runoff to West Lilac Road. See the picture

below and the 100-scale Drainage Map attached.

From Figure 3-6-2, located on the following page, a depth of 0.38 feet is
obtained. Therefore, a 6-inch AC dike “Type A” G-5 per RSDs is proposed to

handle a 100-year storm.
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Basin 18 Hydrology (Existing Condition)

Quo = CIA
C-Value:

CAsph = 0.95
Area:

AgyistAsph = 0.1 acres

Intensity Calculations:

| = 7.44P, T
Where

T = T+ T,
And:

T; = 6.4 minutes

Rational Method

(see Table I, Appendix)

(see Drainage Maps attached)

(see Figure 3-1, Appendix)

(see Table 3-2 on following pages).

T.is the time it takes the runoff to travel along the gutter flow line. The time it takes the water to travel from the initial point
of the gutter flow to the concentration point is calculated using the velocity and the distance traveled. The velocity is
calculated using Figure 3-6 of the San Diego hydrology manual and the distance traveled is obtained from the Drainage
Map. The Qo used for Figure 3-6 is assumed and then divided by two to average the amount of runoff in the gutter. This

assumption is later checked for accuracy. See below for the calculation:

T = Distance Traveled / Velocity
Where:
Velocity (V) = 5.6 fps
Distance Traveled = 540 feet
Then:
T, = 540/5.6 = 96
Therefore:
Tc = 64+16 = 8.0
Also,
Pe = 3.5 inches
Now:
| = 7.44(35) (8.0)%%*
Then:
| = 6.8 in/hr
Flow Rate:
Quo = CIA
Qi = 0.95*6.8*0.1
Then
| QlOO = 0.6 cfs |

(see Figure 3-6-1 on following pages)
(see Drainage Maps attached)

seconds = 1.6 minutes

minutes

(see Rainfall Isopluvial, Appendix)

(also see Figure 3-1 on following pages)

Rational Method

* The assumption for the Qo for the velocity calculation is found to be correct with accepatable tolerance.
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Basin 18 Hydrology (Proposed Condition):

The purpose for the calculations below is to account for the additional paving due to the widening of Aqueduct Road.

Q100 = CIA
Updated Area:
Aol = Arist Asph T AAsph
Where:
New Pavement Area (Anew asph) = 0.03 acres (see Preliminary Grading Plan, Appendix)
Then
Aptr = 0.1+0.03 = 0.13 acres
C-Value:
Casph = 0.95 (see Table 11, Appendix)
Intensity:
| = 6.8 in/hr (also see Figure 3-1 on following pages)
Flow Rate:
Quo = CIA Rational Method
Qo = 095*6.8%0.13
Then

[ Qo = 0.8 cfs

Basin 18 Comparison

0.6 cfs
0.8 cfs

Q100 Existing
Q100 Proposed
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Basin 18 Hydraulics (Proposed Condition)

In the existing condition, the storm water from this basin sheet flows down the

easterly side of the road towards West Lilac road. See the picture below and the

100-scale Drainage Map attached.

From Figure 3-6-2, located on the following page, a depth of less than 0.2 feet is

obtained. Therefore, a 6-inch AC dike “Type A” G-5 per RSDs is proposed to

handle a 100-year storm.
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Table If

Land Use/Type of Surface . Range of “C” Values
Business downtown 0.7010 0.95
Business in neighborhoods 05010 0.70

Single family ' 0.30to 0.50 .

Multi-uniis, detached 0.40 to 0.60
Multi-units, attached 0.60to 0.75
Suburban Residential _ (.2510 0.40
Apartment 0.501t0 0.70
Light Industrial 0.50 to 0.80
Heavy Industrial 0.60 to 0.90
Parks and Cemeteries 0.1010 0.25
Playgrounds 0.20to 0.35
Railroad yard 0.2010 0.35

maimmprovedland e

0.70to 0.85

Roofs 0.75t0 0.95

Sandy soil lawn, 2 percent slope 0.05t0 0.10
Sandy soil lawn, 2 fo 7 percent slope 0.1010 Q.15
Sandy soil lawn, >7 percent slope 0.15to0 0.20
Heavy soil lawn, 2 percent slope 0.13 40 0.17
Heavy soil lawn, 2 to 7 percent slope 01810 0.22

Heavy soil lawn, >7 percent slope 0.25t0 0.35

III. SAN DIEGO COUNTY LAND USE ELEMENTS

There are 28 different types Land Use Elements within the County of San Diego General
Plan. Of the 28 Land Uses, 15 have densities of one or more dwelling units per acre and
are histed in Table TH with respect to their Land Use Element Number. The effective
percent impervious is based on discussions with the Planning Department, evaluation of
typical land use patterns, amount of roofs, driveways, parking surfaces, etc. that are
direct/indirect connection to the storm system and the Soil Conservation Service (SCS)
criteria in the County Hydrology Manual.
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